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Quality assurance 
The European Union Reference Laboratory for GM Food and Feed (EURL GMFF) is 
accredited according to ISO/IEC 17025:2005 (accreditation number: ACCREDIA 1172) 
for the testing of food and feed (flexible scope) for GMOs (DNA extraction, detection, 
identification and quantification by PCR).  
The EURL GMFF is also accredited according to ISO/IEC 17043:2010 (accreditation 
number: ACCREDIA 0012) for the organisation of proficiency tests (here called 
comparative tests or CT). 
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Abstract 
The European Union Reference Laboratory for Genetically Modified Food and Feed (EURL 
GMFF), accredited according to ISO/IEC 17043, organised a comparative testing (CT) 
round for National Reference Laboratories (NRLs) to support the official controls on food 
and feed in line with Regulation (EC) No 882/2004. Other official control laboratories 
were allowed to participate on a voluntary basis. 
Two test items were distributed: a rapeseed cake material spiked with oilseed rape GM 
events 73496 and GT73 (Test Item 1, T1) and a feed sample composed of soybean flour 
containing soybean event MON89788 (Test Item 2, T2). Participants were required to 
screen T1 and T2 for the presence of three GM oilseed rape events and three GM 
soybean events, respectively, and to quantify those events identified. The results had to 
be reported in GM mass/mass %. 
Eighty-one participants from 39 countries participated to this CT round, including 49 
NRLs, of which 32 are designated in line with Regulation (EC) No 882/2004 (NRL/882) 
and 17 are nominated in Regulation (EU) No 120/2014 to support the EURL GMFF on 
method validation (NRL/120).  
The qualitative results, i.e. the correct identification of the GM events, were evaluated 
and scored as correct or incorrect. The quantitative results were compared to the 
consensus value of the data provided by the NRLs determined by robust statistics. A z-
score was calculated and scored unsatisfactory if |z|>2.0. 
The qualitative results reported by the NRLs indicated that all had identified the correct 
GM events in both test items. Also the quantitative results were mainly satisfactorily. 
A total of 20 laboratories obtained an unsatisfactory result for the quantification of one or 
more GM events, including 7 out of the 32 NRL/882 and 5 out of the 17 NRL/120. Follow-
up actions will be organised for the NRLs with an unsatisfactory outcome for one or more 
GM events in this CT round. 
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1 Introduction 
The Joint Research Centre (JRC) of the European Commission was established as 
European Union Reference Laboratory for GM Food and Feed (EURL GMFF) by Regulations 
(EC) No 1829/2003(1) and (EC) No 882/2004(2). Regulation (EC) No 882/2004 also 
requires Member States to designate National Reference Laboratories (NRL/882) for each 
EURL coordinating the official controls to ensure the verification of compliance with food 
and feed law. The analytical methods used for these controls have been validated by the 
EURL GMFF, as required by Regulation (EC) No 1829/2003, and for this task, the EURL 
GMFF is supported by NRLs listed in Regulation (EU) No 120/2014(3) (NRL/120; a part of 
these NRL/120 are also NRL/882). The Member States of the European Union may also 
appoint other official control laboratories (non-NRLs) for performing the official controls 
on food and feed. 
It is crucial that official control laboratories can accurately and reliably determine the GM 
content in food and feed samples. Regulation (EC) No 1829/2003 established a threshold 
for labelling of food and feed products containing genetically modified material that is 
authorised in the EU (0.9 %). Furthermore, Regulation (EU) No 619/2011(4) introduced a 
minimum performance limit (0.1 m/m %) for detecting the accidental presence, in feed, 
of genetically modified material with pending or expired authorisation status. Compliance 
with these values is verified by the Member States of the European Union in the official 
control of food and feed. 
The EURL GMFF is tasked with the organisation of comparative testing (CT) to foster the 
correct application of the analytical methods available for the official controls(2). The 
EURL GMFF is accredited according to ISO/IEC 17043(5) for the organisation of proficiency 
testing. 
This report summarises the results obtained in the second CT round organised by the 
EURL GMFF in 2016 (CT 02/16). Participation in these CT rounds is mandatory for 
NRL/882, recommended for NRL/120, and open to official control laboratories within or 
outside the EU. Each participant received two flour-based test items, and was required to 
analyse them for their GM content using routine laboratory procedures. The EURL GMFF 
prepared and characterised the test items, managed the online registration of 
participants, evaluated the results reported by the participants and assessed their 
performance. This activity is supported by experts from the Advisory Board for 
Comparative Testing. 
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2 Test items 
The T1 test item was prepared by the EURL GMFF from base materials that were 
characterised before their use (Table 1). The T2 test item was identical to the T2 used in 
CT round 01/14 (Table 2). The bottles of T2 were re-labelled with a sample number and 
the description "Sample T2 (Feed)".  
The base materials employed for the preparation of T1 were ground to a powder where 
necessary and the water content was determined by an oven drying method. The DNA 
extractability was verified as follows: using the standard CTAB and Macherey-Nagel 
NucleoSpin Food methods low amounts of DNA were recovered from some of the base 
materials. Two other extraction methods were therefore tested (Table 1): the CTAB 
method developed by DuPont Pioneer, owner of the GM event 73496, and validated by 
the EURL GMFF for event 73496, and the Foodproof Sample Preparation Kit III (Biotecon 
Diagnostics GmbH, Potsdam, Germany). The latter method was chosen for all further 
analyses because it yielded a good amount of DNA without problems with PCR inhibition. 
Note, however, that with this Biotecon method the DNA extractability from the non-GM 
oilseed rape material was significantly larger than from the other base materials. By gel 
electrophoresis, the rapeseed cake DNA appeared largely fragmented (smear from ± 25 
to 1 kbp), whereas the DNA extracted from the other base materials ran as a single band 
≥ 25 kbp. The presence of unexpected GM events in the base materials was tested by 
using event-specific pre-spotted plates(6). All base materials were lacking unexpected GM 
events, except for a low amount of GT73 (Cq 36.7) detected in the non-GM oilseed rape 
flour. 
The final test items were prepared gravimetrically in accordance with ISO Guide 34(7) 
(‘General Requirements for the Competence of Reference Material Producers’), as 
follows: 
 Because of a limited mass of rapeseed cake material non-GM oilseed rape flour 
was added to a final concentration of 18.9 m/m % (Table 1); 
 The masses of the GM ingredients to add (73496 and GT73) were calculated 
taking into account their water content (Table 1); 
 The compound sample was manually mixed for 10 min, then thoroughly mixed for 
60 min in a Turbula T10B mixer. 
 The T1 mix was used to prepare 150 test items containing 5 g of flour in 30-ml 
bottles using a sample divider (Retsch GmbH, Haan, DE), which were then 
labelled with a sample number and the description "Sample T1 (Feed)".  
 All test items were stored at 4 °C. 
Homogeneity and stability testing of T1 was performed in-house, as described in Annex 
1, using event-specific quantification methods previously validated by the EURL GMFF. 
Material T1 was found to be homogeneous for both GM events (p-value > 0.05; 200 mg 
sample intake). The average measured concentrations for event 73496 (0.41 m/m %) 
and GT73 (0.30 m/m %) in T1 were found to be somewhat lower than expected on the 
basis of the gravimetric preparation; this was confirmed by droplet digital PCR (0.41 and 
0.20 m/m % for 73496 and GT73, respectively) and may be due to the higher 
extractability of the non-GM oilseed rape DNA compared to the DNA from the other 
materials. Also the impact of the former processing of the rapeseed cake, and of the 
resulting degraded DNA (as evidenced by gel electrophoresis), on the final GM 
quantification is unknown. As the assigned value will be calculated as the robust mean of 
the participants' results, the deviations from the target gravimetric values do not have a 
consequence for this CT exercise.  
From the isochronous study, it was concluded that the test item would be sufficiently 
stable under ambient shipment conditions (5 % significance level – See Annex 1). 
 
EURL-GMFF-CT-02/16final CTR 
EURL GMFF: Comparative testing report          11/57 
 
Table 1. Characteristics of the base materials used for preparation of test item 1 (T1).   
Characteristic 
Rapeseed 
cake 
Oilseed rape 
(OSR) 
73496 OSR GT73 OSR 
Type of base material Rapeseed cake  
Non-GM oilseed 
rape 
Flour from 
73496  (purity 
100 %) used to 
produce ERM-
BF434(8) 
CRM AOCS 
0304-B2 (Pure, 
homozygous 
GT73/RT73 
canola)(9) 
Origin 
Market sample 
provided by L. 
Houghs (DK) 
AOCS 0304-A IRMM AOCS  
Grinding method Retsch GM200 Retsch GM200 NA Retsch GM200 
Water content in m/m 
%, mean ± SD (n = 
10) 
8.20 ± 0.17 6.25 ± 0.19 4.30 ± 0.23 4.34 ± 0.24 
DNA extractability in 
ng/mg1, mean ± SD 
(n = 10) 
C: 0.33 ± 0.03 
B: 0.46 ± 0.11 
C: 0.69 ± 0.11 
B: 1.34 ± 0.11 
C: 0.64 ± 0.06 
B: 0.53 ± 0.12 
C: 0.43 ± 0.06 
B: 0.46 ± 0.03 
GM events detected 
with event-specific 
pre-spotted plates2 
None 
Traces of GT73 
(Cq 36.7) 
None2  GT73 
Mass used to prepare 
T1 (g) 
607.63 143.47 4.39 3.66 
Nominal target GM 
concentration in T1 
(m/m %) 
NA NA 0.6 0.5 
1 Sample intake was 200 mg for both CTAB (C) (DuPont Pioneer method validated for 73496) and Biotecon (B). 
2 An all-species event-specific pre-spotted plate (PSP) was used for all tests; the PSP version used did not 
contain the 73496 method. NA = not applicable; SD = standard deviation. 
Table 2. Characteristics of test item 2 (T2). 
Characteristic Soybean feed  
Type of base 
material 
Ground soybean flour spiked with MON89788 soybean flour 
Origin 
Re-used test item 2 of CT 01/14 containing MON89788 soybean (robust 
mean 0.89 m/m % based on 52 results reported in this unit); see 
Report ILC-EURL-GMFF-CT-01/14 for details on the preparation and 
characterisation 
Homogeneity and short-term stability of T2 had been previously demonstrated as part of 
CT 01/14. Stability (on the longer term) was re-confirmed by analysis of three extracts 
each from two bottles stored at 4 °C and one bottle stored at the reference temperature 
(-70 °C). A two-sample t-test assuming equal variances revealed the absence of a 
significant difference between the results obtained on bottles stored at 4 °C and -70 °C, 
thereby confirming the stability of the test item. 
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3 Instructions to participants 
Participants in this CT round were instructed to analyse the two test items (T1 and T2) 
as follows: 
For Test Item 1, "Rapeseed cake" (feed): 
 Screen for the presence of the following three GM oilseed rape events: 73496, 
GT73 and MON88302;  
 Quantify the GM oilseed rape event(s) detected.  
For Test Item 2, "Soybean flour" (feed): 
 Screen for the presence of the following three GM soybean events: 44406, 
MON87701 and MON89788; 
 Quantify the GM soybean event(s) detected. 
Quantitative results had to be reported in m/m % as outlined below: 
 Mass GM event [g] 
m/m %  = x 100 %    (1) 
 Total mass species [g] 
Participants were reminded of the general rule that results obtained using a calibrant 
certified for GM mass fraction (i.e. a matrix CRM certified in [x] g/kg) can directly be 
expressed in m/m %, while results obtained using a calibrant certified for DNA copy 
number ratio (e.g. a plasmid containing both the GM and reference gene target or some 
matrix CRMs) need to be converted into m/m %, using a conversion factor(10). 
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4 Results  
4.1 Participation to CT round 02/16 
On 14 September 2016, 165 laboratories were invited to participate in the CT round ILC-
EURL-GMFF-CT-02/16 and 83 laboratories subsequently registered for it and received a 
random unique lab code (L01 to L83). Eighty-one laboratories from 39 countries 
returned results within the reporting deadline. Two laboratories did not submit any 
results, one of which (L54) reported not being able to perform the whole analysis in time 
due to the heavy workload in the laboratory. Table 3 shows an overview of the 
participation to this CT round.  
Table 3. Invitation and participation to the comparative testing round CT 02/16. 
Characteristic of the CT round Result 
Date of invitation 14 September 2016 
Number of invited laboratories 165 
Number of registered laboratories 83 
Date of shipment of samples 4 and 5 October 2016 
Deadline for result submission 17 November 2016 
Registered laboratories that failed to submit their data L54, L57 
Number of participating laboratories 81 
The participating laboratories fell into the following assigned categories (Table 4): 
 Thirty-two NRLs designated in line with Regulation (EC) No 882/2004 (NRL/882), 
representing 25 EU Member States (many of these are also NRL/120). In 
addition, Ireland is delegating its NRL/882 tasks to one of the CT participants. 
Greece (due to internal re-organisation), Estonia and Malta were not represented 
in this CT round. 
 Seventeen NRLs nominated under Regulation (EU) No 120/2014 (NRL/120) who 
are not at the same time official control laboratories under Regulation (EC) No 
882/2004. 
 Thirty-two official control laboratories, but not NRLs nominated under either of 
the Regulations mentioned above. This category includes 12 EU laboratories and 
20 laboratories from non-EU countries, including Serbia and Switzerland. 
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Table 4. Overview of participants to CT 02/16 by country and category. 
 
Country Participants NRL/882 NRL/120 Non-NRL
ARGENTINA 1 1
AUSTRIA 2 2
BELGIUM 4 3 1
BRAZIL 2 2
BULGARIA 2 1 1
COLOMBIA 1 1
CROATIA 2 1 1
CYPRUS 1 1
CZECH REPUBLIC 1 1
DENMARK 1 1
FINLAND 2 1 1
FRANCE 2 2
GERMANY 15 1 11 3
HONG KONG 1 1
HUNGARY 2 1 1
INDIA 1 1
INDONESIA 1 1
ITALY 4 1 1 2
LATVIA 1 1
LITHUANIA 1 1
LUXEMBOURG 1 1
MEXICO 1 1
NETHERLANDS 2 1 1
PHILIPPINES 1 1
POLAND 6 3 1 2
PORTUGAL 1 1
ROMANIA 1 1
SERBIA 2 2
SINGAPORE 1 1
SLOVAKIA 2 2
SLOVENIA 1 1
SPAIN 2 2
SWEDEN 1 1
SWITZERLAND 2 2
TURKEY 1 1
UKRAINE 2 2
UNITED KINGDOM 4 1 2 1
UNITED STATES 1 1
VIETNAM 2 2
Total 81 32 17 32
EURL-GMFF-CT-02/16final CTR 
EURL GMFF: Comparative testing report          15/57 
 
4.2 Information on the testing provided in the questionnaire 
Participants were asked to fill in an online questionnaire (through EUSurvey) on their 
testing methodology for T1 and T2, consisting of a number of mostly multiple-choice 
questions. A total of 78 laboratories completed the questionnaire (L20, L23, and L43 did 
not submit the questionnaire). Table 5 summarises the main answers received, except 
the GM identification results which are reported in Section 4.3; Annex 2 shows all 
answers. 
Table 5. Summary of the main answers provided in the questionnaire of CT 02/16. 
Question Test Item 1 Test Item 2 
Test item analysed Yes (91 %1), No (9 %) Yes (99 %), No (1 %) 
DNA extraction 
method 
CTAB (45 %), NucleoSpin Food (15 %) CTAB (47 %), NucleoSpin Food 
(13 %) 
Additional DNA 
purification method 
None (63 %), Ethanol (10 %) None (68 %), Ethanol (10 %) 
Number of replicates 2 (64 %), 4 (12 %) 2 (69 %), 4 (13 %) 
Approach to test for 
PCR inhibition 
OD ratios (46 %), delta Cq or GM % 
between two dilutions (31 %) 
OD ratios (49 %), delta Cq or GM 
% between two dilutions (36 %) 
Reason for not 
testing all events 
Not applicable (44), reagents not available 
(18) 
Not applicable (57), reagents not 
available (13) 
Approach used 73496: standard curves (39), delta Cq (8) 
GT73: standard curves (56), delta Cq (8) 
MON89788: standard curves 
(60), delta Cq (8) 
Calibrant used 73496: CRM IRMM in m/m % (59 %), no 
answer (41 %) 
GT73: pure CRM AOCS (81 %), no answer 
(19 %) 
MON89788: pure CRM AOCS (83 
%), no answer (14 %) 
Taxon-specific 
endogenous gene 
73496: CruA (27 %), FatA(A) (27 %) 
GT73: CruA (71 %), FatA(A) (3 %) 
MON89788: lec-74 bp (74 %), 
other lec targets (total 12 %) 
Unit of measurement 
and data expression 
73496: Mass (33), copies=mass CRM (12)  
GT73: Mass (43), copies=mass CRM (14)  
NA2 
Amount of DNA 73496: 100 ng (17), 50 or 200 ng (11) 
GT73: 200 ng (23), 100 ng (17) 
MON89788: 100 ng (20), 200 ng 
(17) 
LOQ determination 73496: EURL (22), current analysis (19) 
GT73: in-house validation (25), EURL (19) 
MON89788: in-house validation 
(27), current analysis (21) 
Reason for lack of 
analysis 
Matrix out of scope (4), methods not 
validated (3) 
Matrix out of scope (1), no 
answer (77) 
1 The percentages shown are per total number of answers received including blanks; if a number is given, this 
refers to the number of laboratories reporting this answer. Generally, the answers that were reported with the 
two largest frequencies are mentioned. 
2 This question was not requested for T2 because soybean is homozygous, therefore conversion between units 
does not create issues. 
An evaluation of the answers showed that the most commonly employed DNA extraction 
method for both T1 and T2 was one based on CTAB, with the NucleoSpin Food kit ranking 
second. Additional purification methods were generally not applied. In most cases two 
replicate DNA extracts were analysed. Only 1 in 6 laboratories (13 out of 78) performed a 
PCR inhibition run on 3 or 4 DNA dilutions with a reference gene before analysis. Nine 
laboratories tested 3 or 4 DNA dilutions and verified if the delta Cq or GM % were as 
expected, and one in three laboratories ran two dilutions for the same purpose. Almost 
half of the laboratories only checked the quality of the DNA extracts by verifying the OD 
ratios, and about half of these also monitored the profile of the amplification curves. One 
(T1) and three (T2) laboratories only relied on experience for excluding PCR inhibition 
without assessing it. 
For the quantitative analysis, the most common approach used was based on two 
standard curves. Despite the fact that only the 73496 detection method was validated 
with a delta Cq approach by the EURL GMFF, the same number of laboratories (8) used 
such an approach for both 73496 and GT73, and also for MON89788. One laboratory 
(L31) mentioned the use of digital PCR as additional method for verification of their qPCR 
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results. The CRM from IRMM or AOCS corresponding to the GM event were used by all 
laboratories, except two non-NRLs (L58 and L64) who used a non-certified reference 
material for MON89788 quantification. CruA was used as taxon-specific reference gene 
by most laboratories for both oilseed rape events, and the 74 bp lec gene target for 
MON89788 soybean. Forty-two to 55 % of laboratories performed their measurements in 
the same unit as the certified value of the calibrant used (m/m %), whereas 15-18 % 
used DNA copies in their calculation sheets, but assumed that 10 m/m % equalled 10 
copy/copy % (see further below). Many laboratories did not answer the question on how 
the LOQ was determined for each of the GM events; among the answers received, 
roughly 1/3 calculated it from the data of the current CT, 1/3 during in-house method 
validation, and 1/3 took it from the EURL validation report (approximation over the three 
GM events). In most cases a LOQ of 0.1 m/m % or lower was reported. 
4.3 GM event identification 
Table 6 summarises the results reported by the participants through the questionnaire 
regarding the (qualitative) identification of the GM events. Note that the answers 
provided in the questionnaire were sometimes incomplete and do not always match up 
with what could be deducted from the quantitative results (e.g. in some cases the 
identification of an event was not reported, while for the same event a quantitative result 
was provided). Three laboratories had not filled in the questionnaire. The numbers 
reported in Table 6, which are only based on the data reported by the participants in the 
questionnaire, therefore, do not necessarily match with the overall evaluation provided 
further in this report. 
One NRL/882 reported that T1 was out of the scope of the laboratory, as agreed between 
the NRLs within the Member State and communicated to the EURL GMFF; in this case a 
sister NRL/882 in the same Member State provided results for this sample.  
Among the NRLs, the large majority of laboratories identified the correct events in T1 
(73496 and GT73) and T2 (MON89788). Some laboratories also identified other GM 
events:  L17 reported detection (no quantification) of MON88302 in T1 and L52 detected 
all three events, MON89788, 44406 and MON88701, in T2 (without quantification of the 
latter two). This reporting of unexpected GM events in a test item is considered less 
important regarding compliance with the labelling rules as it is presumed that only traces 
of these were detected, below the technical solution for labelling of feed under Regulation 
(EU) No 619/2011. Although none of the NRLs reported the absence of any of the events 
that should have been detected in T1 or T2, a number of them did not test for some of 
the events and could therefore not confirm their presence or absence; the unavailability 
of the reagents for these assays was given as major reason for not having performed the 
tests. 
The results of the non-NRLs were also correct in most cases, however, a larger 
proportion of laboratories had not tested all GM events, and three laboratories had 
reported the absence of an event that should have been identified. 
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Table 6. GM event identification results of the participants as reported in the questionnaire, 
expressed in number of laboratories.  
(Note: for unexpected results the lab code is provided within brackets) 
 
Note: the totals do not necessarily sum up to the total number of participating laboratories as some 
laboratories have not filled in the questionnaire or have not (correctly) answered all questions. 
4.4 GM event quantification 
4.4.1 Quantitative results reported by the participants 
Of the 81 laboratories that participated to this CT round, the number of participants that 
submitted event-specific quantitative data for each of the GM events present in the test 
items is shown in Table 7. A significant proportion of laboratories had not quantified 
event 73496 oilseed rape, and some had not quantified one or both of the two other 
events. Additionally, a number of laboratories reported a value "smaller than" (<) or 
"higher than" (>); one non-NRL (L04) had reported a value of <0.01 % for 73496, one 
NRL/882 (L42) had reported a value of 0 % for GT73.  
The performance of those laboratories that had not reported a quantitative result for one 
or more of the events was not evaluated. However, the performance of NRL/882 
participants, who should have been able to quantify all GM events, was considered 
unsatisfactory in case they had not reported a quantitative result (see below). 
Table 7. Quantitative GM event-specific results reported by the laboratories. 
Quantitative Results 
Reported 
Test Item 1 Test Item 2 
73496 OSR GT73 OSR MON89788 Soybean 
Number of laboratories reporting 
a quantitative result 
47 64 69 
Number of laboratories reporting 
the measurement uncertainty 
39 52 57 
Number of laboratories reporting 
the coverage factor used 
32 44 49 
A measurement uncertainty was reported for 82 % of all measurement results, with the 
coverage factor reported for 69 % of the results. These percentages are similar to those 
in previous CT rounds. Among the NRL/882, all but 6 laboratories (L09, L14, L29, L45, 
L62 and L71) systematically provided a measurement uncertainty for every result 
reported.  
Laboratories Test Item GM Event Present Absent
Not 
Tested
Sample Not 
Analysed
73496 43 0 4
GT73 47 0 0
MON88302 1 (L17) 42 2
44406 1 (L52) 42 2
MON87701 1 (L52) 44 0
MON89788 47 0 0
73496 12 1 (L04) 6
GT73 22 1 (L58) 0
MON88302 0 12 6
44406 1 (L58) 13 10
MON87701 1 (L51) 18 6
MON89788 27 1 (L76) 1
1
1
6
0
T1
T2
T1
T2
NRL/882               
and             
NRL/120
Non-NRLs
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All participants are reminded that a measurement result is only complete if it is 
accompanied by a statement on the uncertainty of the measurement result. To 
emphasise the importance of correctly reporting results, the uncertainties reported will 
be taken into account for the data evaluation in future CT rounds. 
4.4.2 Assigned values 
The assigned values for events 73496 and GT73 in T1, and MON89788 in T2, were based 
on the consensus values (R) from the data from participants in this CT round, calculated 
using robust statistics(12,13). This approach minimises the influence of outlying values. 
The data taken into account for calculation of the robust means were those from the 
NRLs (NRL/882 and NRL/120) only. The data from the non-NRLs were excluded because 
of the heterogeneity of this group, some laboratories being experienced in GMO analysis, 
others not. 
The expanded uncertainty (U) on the results comprises standard uncertainty (u) 
contributions from the characterisation of the material by the NRL laboratories (uchar) and 
the between-test item homogeneity determined by the EURL GMFF (ubb)
(14), and is 
estimated according to: 
 
22
bbchar uukU         (2) 
A coverage factor (k) of 2 was used to calculate the expanded uncertainty corresponding 
to a 95 % level of confidence(15). The standard uncertainty on the characterisation (uchar) 
was calculated using the formula: 
 
N
uchar

            (3) 
where:   = robust Relative Standard Deviation of the robust mean expressed in m/m % 
 N   = number of data points 
The assigned values and associated uncertainties for all GM events are reported in Table 
8. 
Table 8. Overview of assigned values and uncertainties for the GM events in T1 and T2. 
Assigned Values & 
Uncertainties 
Test Item 1 Test Item 2 
73496 OSR GT73 OSR MON89788 Soybean 
Type of assigned value Robust mean, µR Robust mean, µR Robust mean, µR 
Number of data points (NRLs) 37 44 46 
uchar, rel (%) 7.95 7.43 3.75 
ubb, rel (%) 2.78 4.95 3.37 
Assigned Value (m/m %) 0.50 0.30 0.82 
Expanded Uncertainty (U = 2*u) 0.09 0.06 0.09 
The robust means for the events spiked into the rapeseed cake (T1) were slightly lower 
than the gravimetrically calculated GM percentages, and this may be due to the higher 
extractability of the non-GM oilseed rape flour added to the mix.  
For T2, the robust mean calculated for event MON89788 (0.82 ± 0.09 m/m %) is in 
agreement with the value calculated in CT 01/14 (0.89 ± 0.09 m/m %).  
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4.4.3 Calculation of z-scores 
To evaluate laboratory performance, z-scores were calculated on the basis of the 
assigned value and the target standard deviation for each event (see Annex 3, formula 
A3.1). This was done for all laboratories who had provided a quantitative result, including 
non-NRLs. The target standard deviations were fixed by the Advisory Board for 
Comparative Testing at 0.2 for T1 and 0.15 for T2 (log scale), in line with the complexity 
of the test item matrix, and taking into account the results of previous CT rounds. For 
consistency, all decimal numbers were rounded to two digits.  
Table 9 summarises the performance characteristics for GM event quantification by the 
laboratories participating in this CT round. Detailed results per laboratory are reported in 
Annex 4, Tables A4.1 to A4.3 and Figures A4.1 to A4.3. 
A total of 24 quantitative results, reported by 20 laboratories, resulted in an 
unsatisfactory z-score, half of which (12) were for event GT73 in T1. Four laboratories 
obtained an unsatisfactory result for two events, two of these got it for both events in T1. 
Seven out of the 32 NRL/882 obtained an unsatisfactory outcome for one or more of their 
reported results, and 5 out of the 17 NRL/120.   
Table 9. Evaluation of laboratory performance for GM event quantification through z-scores. 
Laboratory Performance 
Test Item 1 Test Item 2 
73496 OSR GT73 OSR MON89788 Soybean 
Assigned value µR 0.50 0.30 0.82 
Lower z-score limit 0.18 0.11 0.40 
Upper z-score limit 1.17 0.72 1.61 
Number of laboratories with a 
satisfactory z-score 
41 52 63 
Number of laboratories with an 
unsatisfactory z-score 
6 12 6 
The results of L61 (non-NRL) were remarkable in that a >10 times too high concentration 
(3.94 m/m %) was reported for GT73 in T1; the same laboratory had performed the 
quantitative analysis for this event on DNA extracted by L31 and L72 (personal 
communication) and these values were also too high (3.28 m/m %). It seems therefore 
that there has been a problem with the calibration of the measurements or there has 
been a typing or calculation error. 
L31, in addition to qPCR, had also informally communicated the results of digital PCR 
measurements for MON89788 in T2. With both techniques the concentration determined 
was 1.02 m/m %, which was satisfactory. 
Two different taxon-specific reference targets are commonly used for relative 
quantification of oilseed rape GM events: CruA and FatA(A). It should be noted that CruA 
occurs in two copies in the oilseed rape genome, while FatA(A) (developed by DuPont 
Pioneer for event 73496) is a single copy target on the A-genome of Brassica. Two 
laboratories have employed an older FatA assay developed by Monsanto; this particular 
FatA target (76 bp), like CruA, seems to exist in two copies in the genome (P. Corbisier, 
personal communication). 
4.5 Performance of the laboratories 
The overall performance of the laboratories participating in this CT round was evaluated 
on the basis of both the qualitative (i.e. the correct identification of the GM events) and 
the quantitative results reported. A satisfactory performance outcome was attributed to 
those laboratories who had correctly identified the GM event and obtained a satisfactory 
z-score for its quantification. The laboratories who had not tested a GM event or those 
who had identified the event but had not reported a quantitative value were not 
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considered as overall satisfactorily performing. While individual laboratories may have a 
valid reason for not analysing a certain GM event, the overall satisfactory performance 
score provides an estimate of the capacity of the participants in this CT round to 
adequately detect and quantify each of the three GM events. The results of the 
evaluation are shown per laboratory and laboratory category in Annex 5, Tables A5.1 to 
A5.3. A summary is provided in Table 10. 
Table 10. Summary of the performance of laboratories for identification and quantification of the 
GM events in CT 02/16.  
 
1 All participants means all those that participated except those that had reported not having tested the sample. 
The results revealed a satisfactory performance of the participants for the identification 
of the GM events, however, as many non-NRLs had not tested for event 73496, the 
percentage decreased to 52 % when expressed per total number of laboratories.  
The performance for GM event quantification was acceptable for 73-93 % of participants 
per category; when also the laboratories that had not tested the event were included, 
this figure was reduced to 65-88 % for the NRLs and 32-66 % for the non-NRLs.  
In CT 01/14, 7 unsatisfactory z-scores were reported for the quantification of MON89788 
in T2. All of these laboratories, except two who did not participate in CT 02/16, obtained 
a satisfactory result for the same sample in the current CT. This shows that these 
laboratories have improved their performance over the recent years. The proportion of 
laboratories that did not analyse this event also decreased from 19 % in 2014 (14 
participants) to 15 % (12 participants) now. 
In case of an unsatisfactory performance the laboratories will be requested to perform a 
root cause analysis and to communicate the outcome to the EURL GMFF. 
T2 T2
73496 GT73 MON89788 73496 GT73 MON89788
NRL/882 100 100 100 86 86 90
NRL/120 100 100 100 93 73 93
Non-NRL 93 96 97 80 80 91
NRL/882 87 100 100 61 81 88
NRL/120 100 100 100 82 65 88
Non-NRL 52 92 94 32 64 66
Good performance                                      
in % of those who 
tested the event
Good performance                                       
in % of all 
participants1
GM Identification GM Quantification
T1 T1
Laboratory 
Category
Performance 
Evaluation (%)
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5 Conclusions 
Participants in this CT round were required to analyse two test items varying in 
composition and complexity. The analytical tasks resembled the routine operational 
analysis tasks of an official control laboratory analysing a food or feed material for the 
presence of GMOs.  
The results reported by the participants were analysed and a performance evaluation was 
carried out taking into account both the qualitative and the quantitative results reported 
and including the missing results; a failure to test or to quantify a GM event was 
considered unsatisfactorily in relation to the tasks of this CT round. The majority of the 
participants performed satisfactorily for all tasks in this CT round, i.e. the detection and 
quantification of the events 73496 and GT73 in T1, and MON89788 in T2. An 
unexpectedly large number of laboratories, 20 in total, including 7 NRL/882, obtained an 
unsatisfactory z-score for one or more GM events. More unsatisfactory z-scores were 
obtained for event GT73 (12) compared to 73496 (6) and MON89788 (6). 
The performance of laboratories was in general better for T2 compared to T1, an 
observation in line with the complexity of the material to be analysed, as T1 was a 
processed feed material characterised by a low DNA quality, while T2 was (unprocessed) 
soybean flour. The concentration of the GM events was also different between T1 and T2: 
while the MON89788 concentration in T2 was close to the legal threshold for labelling, 
the concentrations of 73496 and GT73 were significantly below this threshold. The low 
GMO concentrations, and the processing effects seen in the rapeseed cake (T1), could 
have contributed to the relatively large number of unsatisfactory results obtained by the 
participants in this CT round. 
All participants and NRL/882 specifically are reminded that under EU legislation it is 
mandatory to be able to identify and quantify all GM events that are authorised in the EU 
or for which the authorisation is pending or has expired, or to have a procedure in place 
to delegate such tasks to another laboratory. 
 
EURL-GMFF-CT-02/16final CTR 
EURL GMFF: Comparative testing report          22/57 
 
References 
(including those referred to in the Annexes) 
1. European Commission (2003). Regulation (EC) No 1829/2003 of the European 
Parliament and of the Council of 22 September 2003 on genetically modified food 
and feed. Off. J. Eur. Union L 268: 1-23 
2. European Commission (2004). Regulation (EC) No 882/2004 of the European 
Parliament and of the Council of 29 April 2004 on official controls performed to 
ensure the verification of compliance with feed and food law, animal health and 
animal welfare rules. Off. J. Eur. Union L 191: 1-52 
3. European Commission (2014). Commission Implementing Regulation (EU) No 
120/2014 of 7 February 2014 amending Regulation (EC) No 1981/2006 on detailed 
rules for the implementation of Article 32 of Regulation (EC) No 1829/2003 of the 
European Parliament and the Council as regards the Community reference laboratory 
for genetically modified organisms. Off. J. Eur. Union L 39: 46-52 
4. European Commission (2011). Commission Regulation (EU) No 619/2011 of 24 June 
2011 laying down the methods of sampling and analysis for the official control of 
feed as regards presence of genetically modified material for which an authorisation 
procedure is pending or the authorisation of which has expired. Off. J. Eur. Union 
L 166: 9-15 
5. ISO/IEC 17043:2010 Conformity assessment – General requirements for proficiency 
testing  
6. Querci, M., Foti, N., Bogni, B., Kluga, L., Broll, H. & Van den Eede, G. (2009). Real-
time PCR-based ready-to-use multi-target analytical system for GMO detection. Food 
Anal. Methods 2: 325-336 
7. ISO Guide 34:2009 General requirements for the competence of reference material 
producers  
8. Dimitrievska, B., Kortekaas, A.M., Contreras, M., Charoud-Got, J., Conneely, P., 
Emteborg, H., Corbisier, P., Trapmann, S. (2013) The certification of different mass 
fractions of the GM event 73496 in rapeseed powder. Certified Reference Materials 
ERM®-BF434a, ERM®-BF434b, ERM®-BF434c, ERM®-BF434d and ERM®-BF434e. 
Publications Office of the European Union, EUR 26203 EN, ISBN 978-92-79-33514-3 
(https://crm.jrc.ec.europa.eu/?q=73496&page=1) 
9. Workman, L., Ludwig, C., Atkinson, C., Cantrill, R. (2016) Report of the certification 
process for GT73/RT73 Canola Certified Reference Materials First Batch. AOCS, 
Urbana, IL, USA (http://aocs.files.cms-plus.com/TechnicalPDF/CRMs/0304-
B2%20Report.pdf) 
10. European Union Reference Laboratory for Genetically Modified Food and Feed 
(2011). Technical guidance document from the European Union Reference 
Laboratory for Genetically Modified Food and Feed on the implementation of 
Commission Regulation (EU) No 619/2011 (http://gmo-
crl.jrc.ec.europa.eu/guidancedocs.htm)  
11. Dimitrievska, B. , Kortekaas, A.M., Corbisier, P., Contreras, M., Seghers, J., 
Trapmann, S. (2012). The certification of different mass fractions of DAS-40278-9 in 
maize seed powder - Certified Reference Materials ERM®-BF433a, ERM®-BF433b, 
ERM®-BF433c and ERM®-BF433d. EC certification report EUR 25383 EN, ISBN 978-
92-79-25315-7 (https://crm.irmm.jrc.ec.europa.eu/?q=40278&page=1) 
EURL-GMFF-CT-02/16final CTR 
EURL GMFF: Comparative testing report          23/57 
 
12. Analytical Methods Committee (1989). Robust statistics – How not to reject outliers 
Part 1. Basic Concepts. Analyst 114: 1359-1364 
13. Analytical Methods Committee (2001). Robust statistics: a method for coping with 
outliers. AMC Technical Brief. No. 6. April 2001  
14. JCGM 100:2008 Evaluation of measurement data - Guide to the Expression of 
Uncertainty in Measurement 
15. EURACHEM/CITAC Guide CG4 (2000). Quantifying Uncertainty in Analytical 
Measurement, 2nd edition 
16. ISO 13528:2005 Statistical methods for use in proficiency testing by interlaboratory 
comparisons 
17. Thompson, M., Wood, R. (1993). The international harmonized protocol for the 
proficiency testing of (chemical) analytical laboratories. J. AOAC Int. 76: 926-940 
18. Powell, J., Owen, L. (2002). Reliability of Food Measurements: The Application of 
Proficiency Testing to GMO Analysis. Accred. Qual. Ass. 7: 392-402 
19. Linsinger, T.P.J., van der Veen, A.M.H., Gawlik, B.M., Pauwels, J., Lamberty, A. 
(2004). Planning and combining of isochronous stability studies of CRMs. Accred. 
Qual. Assur. 9: 464-472 
20. Thompson, M., Ellison, S.L.R., Owen, L., Mathieson, K., Powell, J., Key, P., Wood, R., 
Damant, A.P. (2006). Scoring in Genetically Modified Organism Proficiency Tests 
Based on Log-Transformed Results. J. AOAC Int. 89: 232-239 
21. Analytical Methods Committee (2004). GMO Proficiency Testing: Interpreting z-
scores derived from log-transformed data. RSC. AMC Technical Brief. No. 18. 
December 2004. 
EURL-GMFF-CT-02/16final CTR 
EURL GMFF: Comparative testing report          24/57 
 
List of abbreviations 
CT Comparative testing (= proficiency testing) 
EURL European Union Reference Laboratory 
GMFF Genetically modified food and feed 
m/m % Mass per mass percentage 
OSR Oilseed rape 
qPCR Quantitative (real-time) Polymerase Chain Reaction 
EURL-GMFF-CT-02/16final CTR 
EURL GMFF: Comparative testing report          25/57 
 
List of figures 
(Figure numbers preceded by an "A" refer to figures in an Annex) 
Figure A4.1. Z-scores for oilseed rape event 73496 in test item 1 on the basis of a 
robust mean of 0.50 m/m % (). The bold horizontal lines represent the +2 and -2 
limits. ................................................................................................................ 50 
Figure A4.2. Z-scores for oilseed rape event GT73 in test item 1 on the basis of a 
robust mean of 0.30 m/m % (). The bold horizontal lines represent the +2 and -2 
limits. ................................................................................................................ 51 
Figure A4.3. Z-scores for soybean event MON89788 in test item 2 on the basis of the 
assigned value of 0.82 m/m % ().The bold horizontal lines represent the +2 and -2 
limits. Note that the z-score of L42 (-12.7) is not shown to scale. ............................. 52 
 
EURL-GMFF-CT-02/16final CTR 
EURL GMFF: Comparative testing report          26/57 
 
List of tables 
(Table numbers preceded by an "A" refer to tables in an Annex) 
Table 1. Characteristics of the base materials used for preparation of test item 1 (T1).11 
Table 2. Characteristics of test item 2 (T2). ........................................................... 11 
Table 3. Invitation and participation to the comparative testing round CT 02/16. ....... 13 
Table 4. Overview of participants to CT 02/16 by country and category. ................... 14 
Table 5. Summary of the main answers provided in the questionnaire of CT 02/16. .... 15 
Table 6. GM event identification results of the participants as reported in the 
questionnaire, expressed in number of laboratories. ................................................ 17 
Table 7. Quantitative GM event-specific results reported by the laboratories. ............. 17 
Table 8. Overview of assigned values and uncertainties for the GM events in T1 and T2.
......................................................................................................................... 18 
Table 9. Evaluation of laboratory performance for GM event quantification through z-
scores. ............................................................................................................... 19 
Table 10. Summary of the performance of laboratories for identification and 
quantification of the GM events in CT 02/16. .......................................................... 20 
Table A4.1. Results and z-scores of NRL/882 participants in comparative test ILC-EURL-
GMFF-CT-02/16. ................................................................................................. 47 
Table A4.2. Results and z-scores of NRL/120 participants in comparative test ILC-EURL-
GMFF-CT-02/16. ................................................................................................. 48 
Table A4.3. Results and z-scores of non-NRL participants in comparative test ILC-EURL-
GMFF-CT-02/16. ................................................................................................. 49 
Table A5.1. Performance of NRL/882 participants in comparative test ILC-EURL-GMFF-
CT-02/16. .......................................................................................................... 53 
Table A5.2. Performance of NRL/120 participants in comparative test ILC-EURL-GMFF-
CT-02/16. .......................................................................................................... 54 
Table A5.3. Performance of non-NRL participants in comparative test ILC-EURL-GMFF-
CT-02/16. .......................................................................................................... 55 
 
EURL-GMFF-CT-02/16final CTR 
EURL GMFF: Comparative testing report          27/57 
 
Annexes 
Annex 1. Homogeneity and stability of test items 
A1.1  Homogeneity of test items 
Homogeneity of test item T2 had been demonstrated previously and was reported in the 
final report of ILC-EURL-GMFF-CT-01/14 (see http://gmo-
crl.jrc.ec.europa.eu/Comparative-Testing.html). 
The assessment of the homogeneity(16) of T1 was performed by the EURL GMFF after the 
test item had been packed in its final form and before distribution to participants, using 
the following acceptance criterion: 

 3.0ss          (A1.1) 
Where ss  is the between-test item standard deviation as determined by a 1-way random 
effects ANOVA(17) and 

  is the standard deviation for comparative testing. The value of 
, the target standard deviation for comparative testing, was defined by the Members 
of the Advisory Board on the basis of the experience acquired with previous CT rounds, 
and set to 0.2 for T1 and 0.15 for T2(18). 
If the criterion according to A1.1 is met, the between-test item standard deviation 
contributes no more than about 10 % to the standard deviation for comparative testing.  
The repeatability of the test method is the square root of the mean sum of squares 
within-test items MSwithin. The relative between-test item standard deviation ss,rel is given 
by  
%100
,



y
n
MSMS
s
withinbetween
rels
      (A1.2) 
where: MSbetween is the mean sum of squares between test items 
 MSwithin is the mean sum of squares within test items 
 n is the number of replicates for each sample 
 y  is the mean of the homogeneity data 
 
If MSwithin > MSbetween, then: 
 
 
%100
1
2
4
*
,



y
nNn
ityrepeatabil
us bbrels     (A1.3) 
 
where:  u*bb is the maximum uncertainty contribution that can be obtained by the 
hidden heterogeneity of the material. 


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Seven bottles (N = 7) were randomly selected and analysed in five replicates (n = 5). 
The criterion described in formula (A1.1) was fulfilled, indicating that T1 was 
homogeneous. The data from the homogeneity study were also used for the estimation 
of the uncertainty contribution relating to the level of homogeneity of T1 (ubb, see Table 
8). 
A1.2  Stability of test items 
For T1, an isochronous short-term stability study involving two test samples with three 
replicates each (N = 2, n = 3) was conducted over two and four weeks at +4 °C, +18 °C 
and +60 °C (19). The 73496 oilseed rape concentration was measured and it was 
assumed that a similar matrix, oilseed rape event GT73, would evolve in the same way. 
The results did not reveal any influence of time or storage at +4 °C or +18 °C on the 
stability of the test item (compared to storage at -70 °C) with regard to oilseed rape 
event 73496. At 60 °C a significant trend towards a reduced GM content was measured. 
Looking at the data and the graphics, the effect seems small and may not be real, e.g. 
two weeks storage at 4 °C gives a mean at the same level as 4 weeks storage at 60 °C. 
Also, when omitting the two lowest values at 4 weeks at 60 °C, the effect is not 
statistically significant anymore; similarly, when removing the largest value measured 
for 4 °C storage (0.585), the effect is gone. If the effect at 60 °C would be real, then it 
would appear only after two weeks of continuous storage at that temperature, which will 
rarely occur as the samples are generally delivered within two weeks. Monitoring of the 
results revealed that among the four participants (L26, L32, L40, L81) that had received 
the samples only between 2 and 3 weeks following distribution only one unsatisfactory z-
score was obtained for GT73 in T1; as the result reported by this lab (L40) was too high, 
it was considered that it was unrelated to the stability of the material. 
For T2, the short-term stability had been demonstrated previously and was reported in 
the final report of ILC-EURL-GMFF-CT-01/14 (see http://gmo-
crl.jrc.ec.europa.eu/Comparative-Testing.html). As this test item had been stored at 
4 °C for 2.5 years, its long-term stability was re-analysed by comparison of bottles 
stored at the normal storage temperature of 4 °C (N = 2, n = 3) with those stored at the 
reference temperature of -70 °C, (N = 1 , n = 3). No significant difference in the 
MON89788 content (two-sample t-Test, 95 % confidence interval) was measured 
between either storage temperature, confirming that the material had remained stable. 
The test items were shipped at ambient temperature.  
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Annex 2: Questionnaire data 
The results received from 78 laboratories were exported from the EUSurvey 
"Questionnaire on CT 02/16 analysis" and are tabulated below. Multiple answers were 
allowed for all questions, except for questions 7.b, 8.b and 9.b for both T1 and T2. The 
results of the open questions were manually analysed and reported. 
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Specify the reference target(s) used (if different from above): 
L52  CruA, F- AAgAAgAA+TCA+TCA+TgC+T+TC--Q (+ means LNA) 
L67  FatA – 76 bp - method from Monsanto 
L78, L82  PEP – Phosphoenolpyruvate carboxylase -  R. Zeitler, K. Pietsch, H.-U. Waiblinger (2002) 
Validation of real-time PCR methods for the quantification of transgenic contaminations in rape seed. Eur. Food 
Res. Technol., Volume 214, Number 4:  346 – 351. 
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Conversion factor used to turn results into m/m %, if applicable (73496) and/or clarification on 
preparation of standards. 
L09  2 (answer option 3 selected to previous question) 
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T1: 7.f. What was the LOQ (in m/m %) for the 73496 quantification?  
Value   Answers  
0.01  1   
0.02  3   
0.04  1   
0.05  5   
0.06  1   
0.08  8   
0.09  1    
0.1   13 
No answer  45   
 
 
Explanation on alternative LOQ determination (73496): 
L06  By default 0.1 % 
L09, L36  Not determined 
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Specify the reference target(s) used (if different from above): 
L26  Rapeseed endogenous HMG i/y gene 
L52  CruA, F- AAgAAgAA+TCA+TCA+TgC+T+TC--Q (+ means LNA) 
L55, L67  FatA – 76 bp - method from Monsanto  
L78, L82  PEP – Phosphoenolpyruvate carboxylase 
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Conversion factor used to turn results into m/m %, if applicable (73496) and/or clarification on 
preparation of standards. 
L10  0.5 (answer option 2 selected to previous question) 
L26  1 (answer option 2 selected to previous question)  
L09, L79  2 (answer option 3 selected to previous question) 
L31, L61, L72 2 (answer option 4 selected to previous question) 
L35 RT 73  is amphidiploid (CruA detects the A and the C genome). So here other quantification basis as 
for 73496! (answer option 1 selected to previous question) 
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T1: 8.f. What was the LOQ (in m/m %) for the GT73 quantification?  
Value   Answers  
0.01  1   
0.02  1   
0.03  1 
0.04  1   
0.05  4   
0.06  1 
0.07  1   
0.08  5   
0.09  4    
0.1   22 
0.32  1 
0.87  1 
No answer  35   
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Explanation on alternative LOQ determination (73496): 
L06  By default 0.1 % 
L09, L36  Not determined 
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Specify the reference target(s) used (if different from above): 
L14 Terry C F, Harris N. Event-specific detection of Roundup Ready Soya using two different real 
time PCR detection chemistries. Eur. Food Res. Technol. (2001) 213:425-431.  
L67 Lektin primers Sltm1, Sltm2 og Sltmp. 80 bp. Iso method, Vaïtilingom et al.  
 
 
T2: 9.e. What was the LOQ (in m/m %) for the MON89788 quantification?  
Value   Answers  Value   Answers 
0.01  1   0.1  22 
0.02  2   0.16  1 
0.03  1   0.2  3 
0.04  3   0.22  1 
0.05  1   0.28  1 
0.08  2   0.4  1 
0.09  11   0.45  1 
No Answer 27 
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Explanation on alternative LOQ determination (MON89788): 
L06  By default 0.1 % 
L09, L36  Not determined 
 
 
 
Additional comments and suggestions 
L01: As OCL, for resource optimisation reasons, GMFF testing is performed at qualitative level only; in routine 
activity in case of GM event detection samples are submitted to NLR for quantification. 
L14: "For T1 the two found canola events where not verified in house. Testing for canola is not standard 
procedure at the NVWA. The focus for the NVWA is on foodsamples.  
For T2 MON89788 is not yet in house verified. 
L17: As not all CRMs, primers and probes were available, we performed a screening step. The absence of some 
events was inferred from the presence/absence of regulatory sequences. 
L18: We had some problems with DNA extraction. First isolates, both rapeseed and soybean, had bad 260/280 
ratio and quality of DNA amount was poor, that's why we repeat isolation twice. 
L21: Can we request for certificate of participation as well as results of the PT for documentation purposes? 
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L28: Characterized control material of MON87701 is required urgently. Certified reference material in the range 
of 0.9% is ideal, but material charaterized by comparative testing is an acceptable alternative. 
Nice questionnaire. 
L30: 73496 and 44406 events are not our analysing scope. In these events we are not validated so we did not 
test them. (73496 for T1 Item, 44406 for T2 Item).  
L32: For DNA isolation is used Qiagen DNeasy Mericon Food kit. 
L34: Quantification of 73496: the QN method verification is not yet completed. This analysis is performed out 
of accreditation.  
L37: We only conducted a qualitative test, because the Reference Materials were not available.  
L41: Sample T1 was tested and found absent for MON 88302 and not for MON 83302. 
L46: It was very difficult to isolate DNA from RT73 reference material with promega Wizard method. We had 
inhibiton in the beginning. So, we had to use additional clean-up step using Epigenetics DNA clean and 
concentrator 25 kit.  
L61: Quantitative Analysis on MON89788 soybean (only) was done by another Lab, which is quantifying all our 
GM soy samples as subcontractor routinely. This Lab is accredited under ISO 17025 for this measurements 
(Landesamt fuer Verbraucherschutz Sachsen-Anhalt, Prof. D. Maede). Our Lab is accredited only for qualitative 
GM soy analysis. 
L63: We tried to verify & use the JRC method to quantify 73496 but although the extracted DNA passed the 
inhibition check with CruA, the 73496 standard curve was far outwith the requirements (i.e. slope & delta CT).  
We extracted 2 standard curves and two samples for GT73 and quantified both samples with both standard 
curves to give a total of 4 quantification results which were averaged." 
L64: The detection of the event GT73 in sample T1 was performed indirectly by detection of screening 
sequences PFMV and CTP2CPA EPS PS. 
L67: T1 was purifyed four times in replicates because the different sets of purification gave quite different 
results in quantification (range 0.11 to 1. 7 for DP73496 and 0.11 to 0.60 for GT73). It must somehow link to 
the DNA purification because the two replicates in the same purification did correspond very nicely. The PCR 
results from the different purification sets did also correspond nicely in 2 or 3 different PCR runs. Quite 
strange! 
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Annex 3: Performance statistics 
The aim of performance statistics is to provide participants with a meaningful result that 
can be easily interpreted. The procedure followed for the evaluation of the participants’ 
performance was agreed by the Members of the Advisory Board and assumes a normal 
distribution of the data.  
As the results of proficiency tests for the analysis of GMOs are generally log-normally 
distributed (skewed), the participant's results (NRLs only) were first log10-transformed, 
then the robust mean(12,13) (µR,log) was calculated on these log10-transformed data
(20,21).  
The z-scores (zi) for participant i reporting measurement result xi are calculated in 
comparison to the robust mean as follows: 
    ˆ/log10 log,Rii xz         (A3.1) 
where: µR,log is the robust mean calculated on the log10-transformed results 

 is the agreed standard deviation for comparative testing, set by the Advisory 
Board at 0.2 for T1 and 0.15 for T2 (on the log scale). 
 
Note that calculating the robust mean of the log10-transformed results (µR,log) is not the 
same as taking the log10 of the robust mean calculated on the raw or not-transformed 
data and reported throughout this report (µR). As a consequence, results which are 
identical to the robust mean on the normal scale may receive a z-score (calculated with 
µR,log) that is deviating from 0.0. Likewise, results near the acceptance boundaries may 
lead to a z-score that is either within or outside the satisfactory z-score range. These are 
consequences of the approach used to ensure that the data distribution, which is often 
non-symmetrical on the normal scale, approaches a normal distribution.  
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Annex 4: Participants' quantitative results and z-scores 
The z-scores of all laboratories are reported in Tables A4.1-A4.3. For consistency, all 
decimal numbers were rounded to one (z-scores) or two digits (data from participants). 
"Value" and "uncertainty" refer to the quantitative result and uncertainty as calculated 
and reported by the laboratory; "z-score" is calculated by the EURL GMFF on the log10-
transformed data (see Annex 3). 
Table A4.1. Results and z-scores of NRL/882 participants in comparative test ILC-EURL-GMFF-CT-
02/16.   
(- = not available) 
 
a The laboratory reported to have quantified the GM event and to have found the result shown in the table, 
which is unsatisfactory. 
Result        
(m/m %)
Uncertainty   
(m/m %)
z-score
Result        
(m/m %)
Uncertainty   
(m/m %)
z-score
Result        
(m/m %)
Uncertainty   
(m/m %)
z-score
L02 1.38 0.39 2.4 0.51 0.14 1.3 0.89 0.25 0.3
L03 0.22 0.02 -1.6 0.16 0.02 -1.3 0.64 0.09 -0.7
L05 - - - 0.19 0.08 -0.9 0.71 0.21 -0.4
L06 0.52 0.15 0.2 0.38 0.11 0.6 0.78 0.22 -0.1
L09 0.40 - -0.3 0.20 - -0.8 0.81 0.18 0.0
L10 - - - 0.11 0.05 -2.1 0.70 0.22 -0.4
L13 0.51 0.09 0.2 0.36 0.16 0.5 0.93 0.34 0.4
L15 - - - 0.45 0.14 1.0 0.79 0.25 -0.1
L17 - - - 0.39 0.44 0.7 2.37 1.47 3.1
L18 - - - 0.35 0.08 0.4 0.50 0.10 -1.4
L19 - - - - - - 0.71 0.20 -0.4
L24 0.78 0.18 1.1 0.27 0.07 -0.1 0.56 0.16 -1.1
L25 - - - 0.07 0.02 -3.0 0.60 0.19 -0.9
L27 0.57 0.10 0.5 0.39 0.09 0.7 0.79 0.08 -0.1
L29 0.19 - -1.9 0.14 - -1.5 1.06 - 0.8
L34 0.51 0.11 0.2 0.31 0.11 0.2 0.94 0.19 0.4
L36 0.45 0.26 -0.1 0.21 0.06 -0.7 0.76 0.19 -0.2
L38 0.69 0.10 0.9 0.22 0.08 -0.6 0.89 0.25 0.3
L39 0.29 0.10 -1.0 0.26 0.12 -0.2 1.07 0.07 0.8
L41 - - - 0.10 0.01 -2.3 0.30 0.09 -2.9
L42 0.07 0.02 -4.1 0.00 0.00 a 0.01 0.01 -12.7
L44 0.33 0.14 -0.7 0.27 0.18 -0.1 0.60 0.38 -0.9
L46 0.52 0.16 0.2 0.21 0.06 -0.7 0.64 0.19 -0.7
L48 0.51 0.11 0.2 0.18 0.04 -1.0 0.82 0.45 0.1
L55 0.27 0.04 -1.2 0.22 0.06 -0.6 0.84 0.29 0.1
L62 0.35 - -0.6 0.18 - -1.0 1.07 0.40 0.8
L67 0.50 0.10 0.2 0.12 0.04 -1.9 0.85 0.32 0.2
L68 0.84 0.25 1.3 0.37 0.11 0.6 1.14 0.34 1.0
L69 1.21 0.51 2.1 0.87 0.53 2.4 0.96 0.38 0.5
L71 - - - 0.35 - 0.4 0.68 - -0.5
L78 0.31 0.14 -0.9 0.18 0.08 -1.0 0.63 0.18 -0.7
Test Item 2
MON89788 Soybean
(μ R= 0.82 m/m %)
Laboratory 
Code
73496 Oilseed Rape
(μ R  = 0.50 m/m %)
GT73 Oilseed Rape
(μ R = 0.30 m/m %)
Test Item 1
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Table A4.2. Results and z-scores of NRL/120 participants in comparative test ILC-EURL-GMFF-CT-
02/16.                     
(- = not available) 
 
 
Result        
(m/m %)
Uncertainty   
(m/m %)
z-score
Result        
(m/m %)
Uncertainty   
(m/m %)
z-score
Result        
(m/m %)
Uncertainty   
(m/m %)
z-score
L14 - - - - - - 0.98 - 0.6
L20 1.31 0.32 2.3 0.80 0.12 2.2 1.13 0.18 1.0
L28 0.34 0.04 -0.7 0.34 0.09 0.4 1.09 0.09 0.9
L31 0.29 0.07 -1.0 3.28 0.35 5.3 1.02 0.08 0.7
L33 0.92 0.20 1.5 - - - - - -
L35 0.53 0.04 0.3 0.24 0.06 -0.4 0.65 0.13 -0.6
L45 0.20 - -1.8 0.20 - -0.8 0.90 - 0.3
L49 0.59 0.18 0.5 0.46 0.14 1.0 0.82 0.30 0.1
L50 0.40 0.12 -0.3 0.95 0.29 2.6 0.80 0.24 0.0
L52 0.67 0.07 0.8 0.45 0.04 1.0 1.06 0.11 0.8
L59 0.46 0.09 0.0 0.36 0.04 0.5 0.30 0.03 -2.9
L63 - - - 0.31 0.04 0.2 - - -
L72 0.29 0.07 -1.0 3.28 0.35 5.3 0.69 0.10 -0.4
L73 0.76 0.17 1.1 0.44 0.05 0.9 0.97 0.12 0.5
L79 0.38 0.01 -0.4 0.30 0.02 0.1 0.84 0.09 0.1
L80 0.71 0.30 0.9 0.22 0.10 -0.6 0.82 0.36 0.1
L82 0.43 0.06 -0.2 0.26 0.04 -0.2 0.93 0.09 0.4
Test Item 2
MON89788 Soybean
(μ R= 0.82 m/m %)
Laboratory 
Code
73496 Oilseed Rape
(μ R  = 0.50 m/m %)
GT73 Oilseed Rape
(μ R = 0.30 m/m %)
Test Item 1
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Table A4.3. Results and z-scores of non-NRL participants in comparative test ILC-EURL-GMFF-CT-
02/16.   
(- = not available) 
 
a The laboratory reported to have quantified the GM event and to have found the result shown in the table, 
which is unsatisfactory. 
Result        
(m/m %)
Uncertainty   
(m/m %)
z-score
Result        
(m/m %)
Uncertainty   
(m/m %)
z-score
Result        
(m/m %)
Uncertainty   
(m/m %)
z-score
L04 <0.01 - a 0.20 0.08 -0.8 1.00 0.15 0.6
L07 - - - 0.36 - 0.5 - - -
L08 - - - - - - 0.59 - -0.9
L21 0.21 - -1.7 0.37 - 0.6 0.47 - -1.5
L22 - - - - - - 0.59 - -0.9
L26 - - - 0.20 0.10 -0.8 0.90 0.45 0.3
L30 - - - 0.07 - -3.0 0.42 - -1.9
L32 - - - 0.42 0.15 0.8 0.25 0.09 -3.4
L40 - - - 0.83 0.30 2.3 0.93 0.30 0.4
L43 - - - 3.15 0.78 5.2 1.16 0.34 1.1
L47 - - - 0.14 0.03 -1.5 - - -
L51 - - - 0.33 0.10 0.3 1.45 0.10 1.7
L53 0.71 0.23 0.9 - - - 0.61 0.00 -0.8
L56 - - - 0.41 0.20 0.8 0.66 0.24 -0.6
L58 - - - - - - 2.09 - 2.8
L60 - - - - - - 0.70 0.21 -0.4
L61 0.30 0.05 -0.9 3.93 0.23 5.7 1.04 0.34 0.7
L64 - - - - - - 1.46 0.20 1.7
L65 0.58 0.20 0.5 0.19 0.04 -0.9 1.03 0.30 0.7
L66 1.08 0.16 1.8 0.36 0.12 0.5 1.24 0.32 1.2
L70 0.58 - 0.5 0.55 - 1.4 0.61 - -0.8
L74 0.39 0.06 -0.4 0.26 0.09 -0.2 0.67 0.20 -0.5
L75 0.51 0.14 0.2 0.29 0.11 0.0 1.00 0.36 0.6
L77 0.08 - -3.8 0.22 - -0.6 0.64 - -0.7
L81 - - - 0.25 - -0.3 - - -
L83 1.40 - 2.4 0.51 - 1.3 0.84 - 0.1
Test Item 2
MON89788 Soybean
(μ R= 0.82 m/m %)
Laboratory 
Code
73496 Oilseed Rape
(μ R  = 0.50 m/m %)
GT73 Oilseed Rape
(μ R = 0.30 m/m %)
Test Item 1
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Laboratory code 
 
Figure A4.1. Z-scores for oilseed rape event 73496 in test item 1 on the basis of a robust mean of 0.50 m/m % (). The bold horizontal lines represent 
the +2 and -2 limits. 
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Figure A4.2. Z-scores for oilseed rape event GT73 in test item 1 on the basis of a robust mean of 0.30 m/m % (). The bold horizontal lines represent 
the +2 and -2 limits. 
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Laboratory code 
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Figure A4.3. Z-scores for soybean event MON89788 in test item 2 on the basis of the assigned value of 0.82 m/m % ().The bold horizontal lines 
represent the +2 and -2 limits. Note that the z-score of L42 (-12.7) is not shown to scale. 
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Laboratory code 
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Annex 5: Summary of participants' performance 
The performance for detection and quantification of the three GM events in the test items 
provided is summarised for all participants in the Tables A5.1-A5.3; the results are 
shown per category of participants. "Total (un)satisfactory" is the summing up of the 
participants who had provided (un)acceptable qualitative or quantitative results. 
Unsatisfactory z-score results are shown in bold (unless the event was not analysed). 
Table A5.1. Performance of NRL/882 participants in comparative test ILC-EURL-GMFF-CT-02/16. 
(X = identified; - = not identified; NA = event not analysed)  
 
T2 T2
73496 GT73 MON89788 73496 GT73 MON89788
L02 X X X 2.4 1.3 0.3
L03 X X X -1.6 -1.3 -0.7
L05 NA X X NA -0.9 -0.4
L06 X X X 0.2 0.6 -0.1
L09 X X X -0.3 -0.8 0.0
L10 X X X NA -2.1 -0.4
L11 NA X X NA NA NA
L13 X X X 0.2 0.5 0.4
L15 X X X NA 1.0 -0.1
L17 NA X X NA 0.7 3.1
L18 X X X NA 0.4 -1.4
L19 X -0.4
L24 X X X 1.1 -0.1 -1.1
L25 NA X X NA -3.0 -0.9
L27 X X X 0.5 0.7 -0.1
L29 X X X -1.9 -1.5 0.8
L34 X X X 0.2 0.2 0.4
L36 X X X -0.1 -0.7 -0.2
L38 X X X 0.9 -0.6 0.3
L39 X X X -1.0 -0.2 0.8
L41 X X X NA -2.3 -2.9
L42 X X X -4.1 a -12.7
L44 X X X -0.7 -0.1 -0.9
L46 X X X 0.2 -0.7 -0.7
L48 X X X 0.2 -1.0 0.1
L55 X X X -1.2 -0.6 0.1
L62 X X X -0.6 -1.0 0.8
L67 X X X 0.2 -1.9 0.2
L68 X X X 1.3 0.6 1.0
L69 X X X 2.1 2.4 0.5
L71 X X X NA 0.4 -0.5
L78 X X X -0.9 -1.0 -0.7
Total satisfactory 27 31 32 19 25 28
Total unsatisfactory 0 0 0 3 4 3
Event not analysed 4 0 0 9 2 1
Sample not analysed 1 1 0 1 1 0
GM Identification GM Quantification
T1 T1Laboratory Code
Not tested Not tested
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Table A5.2. Performance of NRL/120 participants in comparative test ILC-EURL-GMFF-CT-02/16.   
(X = identified; - = not identified; NA = event not analysed)  
 
a GM identification result was inferred from the lack of quantification result reported (questionnaire not 
returned).  
T2 T2
73496 GT73 MON89788 73496 GT73 MON89788
L14 X X X NA NA 0.6
L20 X
a Xa Xa 2.3 2.2 1.0
L28 X X X -0.7 0.4 0.9
L31 X X X -1.0 5.3 0.7
L33 X X X 1.5 NA NA
L35 X X X 0.3 -0.4 -0.6
L45 X X X -1.8 -0.8 0.3
L49 X X X 0.5 1.0 0.1
L50 X X X -0.3 2.6 0.0
L52 X X X 0.8 1.0 0.8
L59 X X X 0.0 0.5 -2.9
L63 X X Not tested NA 0.2 Not tested
L72 X X X -1.0 5.3 -0.4
L73 X X X 1.1 0.9 0.5
L79 X X X -0.4 0.1 0.1
L80 X X X 0.9 -0.6 0.1
L82 X X X -0.2 -0.2 0.4
Total satisfactory 17 17 16 14 11 14
Total unsatisfactory 0 0 0 1 4 1
Event not analysed 0 0 0 2 2 1
Sample not analysed 0 0 1 0 0 1
GM Identification GM Quantification
T1 T1Laboratory Code
EURL-GMFF-CT-02/16final CTR 
EURL GMFF: Comparative testing report          55/57 
 
Table A5.3. Performance of non-NRL participants in comparative test ILC-EURL-GMFF-CT-02/16.   
(X = identified; - = not identified; NA = event not analysed)  
a GM identification result was inferred from the lack of quantification result reported (questionnaire not 
returned).  
b The laboratory reported a value of <0.01 m/m %, which was not attributed a z-score, but is unsatisfactory.
T2 T2
73496 GT73 MON89788 73496 GT73 MON89788
L01 NA X X NA NA NA
L04 - X X b -0.8 0.6
L07 NA X X NA 0.5 NA
L08 X -0.9
L12 X NA
L16 NA NA
L21 X X X -1.7 0.6 -1.5
L22 X -0.9
L23 Xa NA
L26 NA X X NA -0.8 0.3
L30 NA X X NA -3.0 -1.9
L32 NA X X NA 0.8 -3.4
L37 X X X NA NA NA
L40 X X X NA 2.3 0.4
L43 NA Xa Xa NA 5.2 1.1
L47 NA X X NA -1.5 NA
L51 NA X X NA 0.3 1.7
L53 X NA X 0.9 NA -0.8
L56 NA X X NA 0.8 -0.6
L58 X - X NA NA 2.8
L60 X -0.4
L61 X X X -0.9 5.7 0.7
L64 NA X X NA NA 1.7
L65 X X X 0.5 -0.9 0.7
L66 X X X 1.8 0.5 1.2
L70 X X X 0.5 1.4 -0.8
L74 X X X -0.4 -0.2 -0.5
L75 X X X 0.2 0.0 0.6
L76 - NA
L77 X X X -3.8 -0.6 -0.7
L81 NA X X NA -0.3 NA
L83 X X X 2.4 1.3 0.1
Total satisfactory 13 23 30 8 16 21
Total unsatisfactory 1 1 1 2 4 2
Event not analysed 11 1 1 15 5 9
Sample not analysed 7 7 0 7 7 0
GM Quantification
T1 T1Laboratory Code
GM Identification
Not tested
Not tested
Not tested
Not tested
Not tested
Not tested
Not tested
Not tested
Not tested
Not tested
Not tested
Not tested
Not tested Not tested
EURL-GMFF-CT-02/16final CTR 
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